Phorbol myristate acetate inhibits growth in S49 cells: isolation of resistant variants.
We have used S49 mouse lymphoma cells to study phorbol ester effects on growth. Treatment of wild-type (wt) cells with phorbol 12-myristate 13-acetate (PMA) results in growth arrest within 72 hr. We have selected variants that are resistant to PMA-induced growth arrest, based on a selection in the presence of 10 nM PMA. We have characterized one of these variants, termed 21.1, in detail. The 21.1 and wt cells contain similar levels of protein kinase C (PKC) as determined by [3H]phorbol 12,13-dibutyrate ([3H]PDBu) binding. Treatment of both wt and 21.1 cells with PMA results in translocation of PKC to the membrane, suggesting that the coupling between PKC and an immediate biological response is intact. PMA treatment leads to the phosphorylation of many similar proteins in wild-type and 21.1 cells. However, in the 21.1 cells there is a prominent substrate of approximately 70 kilodaltons (kD) which is no longer phosphorylated after PMA treatment. In wild-type cells ornithine decarboxylase (ODC) activity and mRNA levels are decreased within 1 hr of PMA treatment. Likewise, ODC levels are decreased in the 21.1 cells after exposure to PMA even though PMA only slightly modulates the growth of these cells. The 21.1 cells represent a unique line with a dominant phenotype in which ODC expression is uncoupled from the growth state of the cell. These cells may represent a good model system in which to examine the steps involved in phorbol ester growth regulation in S49 cells.